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A B S T R A C T 
 
Rhinobatos percellens is one of three species of Rhinobatidae found on Brazilian shores and is one of 
the most abundant species on the shallow continental shelf of Paraná and Santa Catarina States. 
Specimens caught by artisanal fishery between July/2001 and March/2003 by fishing communities 
located on the frontier between two southern Brazilian States (Paraná and Santa Catarina) had their 
stomach contents analyzed. According to the Alimentary Index (IAi), Decapoda (69%) and Teleostei 
(22%) were the main items consumed. Polychaeta, a common prey consumed by several benthonic 
fishes, was poorly represented in the feeding of R. percellens. This fact may be related to the 
availability of prey in the environment, or to the size of the guitarfish analyzed (ontogeny). Seasonal 
variance of main preys (with higher IAi) was observed: Dendrobranchiata and Pleocyemata displayed 
higher percentages in spring and autumn, Teleostei in the winter and Brachyura during the summer.  
 
R E S U M O 
 
Rhinobatos percellens é uma das três espécies de Rhinobatidae encontrada na costa brasileira e uma 
das espécies de elasmobrânquio mais abundante na plataforma continental dos estados do Paraná e 
Santa Catarina. Indivíduos capturados pela pesca artesanal entre Julho/2001 e Março/2003 nas 
comunidades pesqueiras localizadas entre o Paraná e Santa Catarina tiveram seus conteúdos 
estomacais analisados. O Índice de Importância Alimentar (IAi) mostrou que as principais presas 
consumidas foram Decapoda (69%) e Teleostei (22%). Polychaeta, principal presa ingerida por 
várias espécies de peixes bentônicos foi pouco expressiva na alimentação de R. percellens. Essa 
diferença pode estar relacionada com a disponibilidade de presas no ambiente ou com o tamanho das 
raias analisadas (ontogenia). De acordo com análises sazonais, observou-se que os camarões 
Dendrobranchiata e Pleocyemata foram as principais presas consumidas durante a primavera e 
outono, Teleostei durante o inverno e Brachyura durante o verão.  
 
Descriptors: Chondrichthyes, Diet, Seasonal variation, Paraná, Santa Catarina. 
Descritores: Chondrichthyes, Dieta, Variação sazonal, Paraná, Santa Catarina. 
  
 
INTRODUCTION 
 
Chondrichthyan fishes form a relatively 
small (approximately 1,115 described species) and 
evolutionarily conservative group that has functioned 
successfully in diverse ecosystems for over 400 
million years (CAMHI et al.., 2009). Despite their 
evolutionary success, many species are increasingly 
threatened with extinction as a result of their low 
reproductive rates in the face of human activities, 
primarily overfishing (CAMHI et al., 2009; MUSICK,  
2005). Most elasmobranchs are K-strategists and 
therefore exhibit slow growth rates, late sexual 
maturity, low fecundity and long life-spans (CAMHI 
et al., 2009; MUSICK,  2005). Because of these 
characteristics, sharks and their relatives have very 
low rates of population increase and limited potential 
to recover from overfishing (direct or indirect) and 
other threats, such as pollution and habitat destruction 
(CAMHI et al.,  2009: COMPAGNO,  2005; 
MUSICK, 2005). 
                                
The family Rhinobatidae is represented by 
four genera but only two occur on the Brazilian coast 
(MENEZES et al., 2003; COMPAGNO, 2005). The 
genus Zapteryx is represented by Z. brevirostris 
(Müller & Henle, 1841), and the genus Rhinobatos, by 
R. percellens (Walbaum, 1792) and R. horkelii Müller 
& Henle, 1841. In Brazil, Rhinobatos species are 
known as “raia-viola” or “cação-viola”, and Z. 
brevirostris, as “viola-de-focinho-curto”, “cação-
bandolim” or “piçudinho” (VOOREN et al.,  2005; 
COSTA; CHAVES, 2006). In Southern and 
Southeastern Brazil, the two species of Rhinobatos are 
more abundant in deeper waters, below 100 m 
(MARTINS; SCHWINGEL, 2003). Even though R. 
horkelli distribution comprises the area between the 
northeast of Brazil and the Mar del Plata, Argentina 
(LESSA, 1982), this species has not been recorded in 
studies conducted on the continental shelf of Paraná 
and northern Santa Catarina (COSTA; CHAVES, 
2006). On the other hand, R. percellens is common in 
this region (CHAVES et al.,  2003; COSTA;  
CHAVES, 2006; ROBERT, 2008). 
Rhinobatos percellens is a viviparous-
lecithotrophic benthic ray, especially associated with 
sandy and muddy bottoms on the continental shelf 
between the Caribbean coast and northern Argentina 
(McEACHRAN; CARVALHO, 1999; MENEZES et 
al.,  2003). This species is one of the most abundant 
elasmobranchs in artisanal fisheries in northern Santa 
Catarina and southern Paraná (CHAVES et al.,  2003; 
COSTA; CHAVES, 2006). It has commercial value 
and is commercialized as “shark”, although not 
directly targeted by local fisheries (COSTA;   
CHAVES, 2006).  
Several species of batoid fishes are 
frequently caught by fisheries along the Brazilian 
coast, often considered bycatch (MABRAGAÑA;   
GILBERTO, 2007). The biological characteristics of 
elasmobranchs indicate that they are particularly 
sensitive to fishing pressure and overexploitation 
(HOENIG; GRUBER, 1990; MUSICK, 2005), and 
that fishing pressure could lead to changes in the 
structure and functioning of benthic and demersal 
communities (STEVENS et al.,  2000).  
In this context, studies on feeding are 
extremely important in order to clarify the ecological 
dynamics of species and their role in natural systems, 
since they are a fundamental tool for the conservation 
and assessment of fish stocks, as well as the analysis 
of the ecosystem as a whole (GULLAND,  1983; 
PAULY, 1984; CADDY; SHARP 1986; BLABER; 
BULMAN 1987; WOOTTON, 1990; POWER, 1997; 
WINEMILLER et al.,  2008). Considering that feeding 
habits are usually altered during seasonal variations 
(GERKING, 1994) and seasonal changes in feeding 
are usually a consequence of the availability of food 
items (BRODEUR et al.,  1987), the present study 
seeks to assess seasonal variations in the feeding 
ecology of R. percellens located on the frontier 
between two Southern Brazilian States (Paraná and 
Santa Catarina). 
 
 
MATERIAL AND METHODS 
 
 
Forty-nine landings, carried out by the 
artisanal fishing communities of Brejatuba (25°53’S; 
48°33’W), in Guaratuba municipality (Paraná state), 
and Barra do Saí (26°00’S; 48°36’W), in Itapoá 
municipality (Santa Catarina state) (Fig. 1), were 
observed between July/2001 and March/2003. 
Considering all the fishing gear used, R. percellens 
was only observed in catches made with bottom 
gillnets.  
 
 
 
Fig. 1. Fishing communities in Southern Brazil where the specimens of Rhinobatos percellens were obtained 
for the present study.  
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All specimens were weighed (g) using 
dynamometer, measured (total length – TL - cm) and 
dissected. Stomachs were removed, fixed in 10% 
formalin and subsequent analyzed in the laboratory. 
The food items were separated and identified to the 
lowest possible taxonomic level. Data analysis 
comprised Frequency of Occurrence (FO) and the 
Points method (P) (HYNES, 1950; HYSLOP, 1980). 
The points were estimated by the area that each item 
occupies on a grid paper in accordance with Vitule et 
al. (2008). In order to determine the relative 
importance of each item, the Alimentary Index (IAi) 
proposed by Kawakami and Vazzoler (1980) was 
employed. Food items were grouped in major 
taxonomic groups in order to analyze the effective 
importance of the main ecological categories and 
facilitate the interpretation of results. 
The graphical method analysis proposed by 
Costello (1990) and modified by Amundsen et al. 
(1996) was used to interpret ecological components of 
the stomach contents data. This method allows prey 
importance, feeding strategy, and inter- and intra-
individual components of niche breadth to be analyzed 
by a bidimensional graphic representation. 
The trophic level of guitarfish was calculated 
using the trophic index (TR) (CORTÉS, 1999): 
 
 
 
where TRj is the trophic level of each prey taxon j and 
Pj is the proportion of each prey taxon in the diet of a 
particular guitarfish species, based on %IAi values. 
 
A comparative analysis of the diet by season 
using individual like samples was performed in order 
to check possible feeding variations. A similarity 
matrix with the percentage composition values of food 
items was generated using the Bray-Curtis similarity 
coefficient. Diet similarity was investigated by the 
Non-Metric Multidimensional Scaling Analysis 
(MDS). The analyses were performed on the Primer 
v6 software (CLARKE; GORLEY, 2006). 
 
RESULTS 
 
A total of 84 stomachs were processed, of 
which only three were completely empty and six 
contained only digested matter, the nine being 
discarded from analysis. The total length of R. 
percellens individuals varied between 49.1 and 102.0 
cm, with an average of 74.2 cm (sd = 11.4 cm; n = 84). 
Ontogenetic variations in the diet were not evaluated 
due to the small standard deviation in the sample. 
The recorded items were: Teleostei, 
Crustacea (Decapoda, Anomura, Stomatopoda, 
Misydacea and Amphipoda), Polychaeta and 
Cephalopoda (Table 1). The major food items, 
regardless of the season, were Decapoda 
(Dendrobranchiata, Pleocyemata and Brachyura) 
representing 69% of the alimentary index and 
Teleostei representing 22% (Table 1). The trophic 
level registered (3.7) is high.  
 
Table 1. Percentage of Frequency of Occurrence (FO), Points 
(P) and Alimentary Index (IAi) of the items recorded in 
stomachs of 75 R. percellens specimens. Trophic level = 3.7. 
 
Food items FO P (%) IAi (%) 
Decapoda Dendrobranchiata 
and/or Pleocyemata 
69.14 24.70 41.94 
Decapoda Brachyura 34.57 32.58 27.67 
Teleostei 32.10 28.29 22.30 
Unidentified Crustácea 33.33 8.75 7.17 
Amphipoda 23.46 1.14 0.65 
Stomatopoda 2.47 2.90 0.18 
Cephalopoda Teuthoidea 2.47 1.47 0.09 
Mysidacea 1.23 0.02 <0.01 
Anomura 1.23 0.13 <0.01 
Polychaeta 1.23 0.02 <0.01 
 
The major prey items (e.g. fishes, shrimps 
and crabs) were consumed in all seasons, however, 
different contributions of the items were observed 
according to the season: Shrimps in Autumn/2002, 
Fishes in Winter/2002, Shrimps in Spring/2002 and 
Brachyura in Summer/2003 (Fig. 2).  
The feeding strategy of R. percellens 
observed in this study suggested that this species is 
generalist, with high within-phenotype variation (Fig. 
3).  
 
DISCUSSION 
 
The batoid fishes are significant predators in 
benthic and demersal communities, preying mostly on 
fishes and invertebrates (MOYLE; CECH-JR., 1988; 
EBERT et al., 1991; SOARES et al.,  1992; 
CARQUEIJA et al. 1995; PEDERSEN, 1995; 
WILGA; MOTTA, 1998; MUTO et al.,  2002; 
SHIBUYA et al.,  2005; BORNATOWSKI et al., 
2006a,b; BASUSTA et al. 2007; MABRAGAÑA;  
GILBERTO, 2007). The anatomic structures of R. 
percellens (mouth opening relatively larger and body 
characteristics) permit the guitarfish to crawl and 
swim with greater velocity and capture highly mobile 
organisms. For this reason this species preys on fishes, 
large shrimps and crabs. There is a strong intuitive 
awareness of the link between the design of organisms 
and their natural history (WAINWRIGHT;  
BELLWOOD, 2002). 
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Fig. 2. Graphic representation of the Nonmetric Multidimensional Scaling Analysis (MDS) of the samples (stomachs, n=75) by 
the two principal factors (year and season). (a) Ordination of samples by season (represented by symbols) and year (represented 
by numbers). (b) Contribution of Fish, (c) Brachyura and (d) Shrimp, to the diet of R. percellens (the larger the circle, the 
greater the percentage contribution. 
 
 
 
Fig. 3. Feeding strategy diagram. Prey-specific abundance plotted against frequency of 
occurrence of prey items in the diet of the guitarfish Rhinobatos percellens  (n = 75). Prey 
items: 1. Anomura and Polychaeta, 2. Loliginidae, 3. Stomatopoda, 4. Brachyura, 5. 
Teleostei, 6. Crustacean remains, 7. Amphipoda, 8. Shrimps.  
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Teleostei was the third most important group 
in the diet of R. percellens. Several species of rays 
have Teleostei as an important component of their diet 
(SOARES et al., 1992; SILVA; ALMEIDA, 2001; 
MUTO et al., 2002), including other Rhinobatos 
species: R. horkelii on the Southern Brazilian coast 
(LESSA, 1982) and R. productus in California 
(TALENT, 1982). Although most Teleostei were not 
identified to lower taxonomic levels because of the 
digestion rate, the record of at least one demersal 
species – Synodus foetens (FIGUEIREDO;  
MENEZES, 1978) implies that the fish-prey seems to 
be benthonic. In fact, several food items were found 
crushed or digested, what is probably related to the 
rays’ feeding behavior, which consists of the suction, 
manipulation and repeated expulsion of the prey 
(MOYLE; CECH-JR., 1988; WILGA; MOTTA, 
1998). 
Polychaeta has been considered the main 
prey of benthonic batoid fishes (AMARAL;  
MIGOTTO, 1980; SOARES et al., 1992; MUTO et al. 
2002; BORNATOWSKI et al., 2006a,b), including 
other Rhinobatos spp. (AMARAL; MIGOTO, 1980; 
HARRIS et al., 1988; ABDEL-AZIZ et al.,   1993; 
SOARES et al.,  1992). However, in the present study 
this item presented low participation in the diet of R. 
percellens, a result also found by Shibuya et al. 
(2005). Differences in relative item consumption 
between species have been attributed to the 
availability of prey items in the environment, to 
anatomical distinctions among predators, competition 
between species or digestibility of prey 
(WEATHERLEY, 1972; MOYLE; CECH-JR., 1982; 
WOOTTON, 1990; CHAVES; UMBRIA, 2003; 
ALMEIDA et al., 2000; CHAVES; VENDEL, 1998; 
MABRAGAÑA; GILBERTO, 2007). The fact that 
most individuals of R. percellens analyzed here were 
adults cannot be excluded as a factor in the relatively 
small importance of Polychaeta in the species’ diet, as 
the occurrence of Polychaeta in small individuals has 
been reported in other fishes (CHAVES; UMBRIA, 
2003; ALMEIDA et al., 2000; VENDEL; CHAVES, 
1998; BORNATOWSKI et al.,  2006a,b;  
MABRAGAÑA; GILBERTO, 2007; HALUCH et al. 
2009). It is also known that various species of fish 
ingest larger sized preys as they grow (LOWE et al., 
1996; SIMPFENDORFER et al. 2001; 
BORNATOWSKI et al., 2007a; MABRAGAÑA;   
GILBERTO, 2007; TRELOAR et al.,  2008). 
Many species of shark frequently consume 
Cephalopoda, which is usually related to pelagic 
feeding habits (VASKE-JR.; RINCÓN-FILHO, 1998; 
CORTÉS, 1999; LIMA et al., 2000; VASKE-JR., 
2005; BORNATOWSKI et al., 2007b). The 
occurrence of the squid Lolliguncula brevis in two 
stomachs of R. percellens indicates that this species 
can feed on other organisms, evidencing a small 
degree of opportunism.  
As regards the seasonal differences in the 
feeding habits of guitarfish, during the winter the 
reduction of Dendrobranchiata and Pleocyemata in the 
stomach contents may be linked to seasonal 
fluctuations in the abundance of these organisms, 
represented mainly by the sea-bob shrimp 
Xiphopenaeus kroyeri and the white shrimp 
Litopenaeus schmitti. Both species of shrimps are 
more abundant in summer and autumn (BRANCO;  
VERANI, 2006; ROBERT et al. 2007). It is probable 
that the reduced abundance of shrimp in winter, impels 
R. percellens to eat more Teleostei as an alternative 
resource. Studies conducted by Muto et al. (2002) on 
the coast of São Paulo, with Rioraja agassizi and 
Psammobatis extenta, show similar results.  
Rhinobatos percellens is a species 
commonly caught by artisanal fisheries in southern 
Brazil (CHAVES et al.,  2003; COSTA; CHAVES, 
2006; ROBERT, 2008).This species shows a high 
trophic level and is thus fundamental to and influences 
the structure and function of marine communities 
(STEVENS et al., 2000; MOURA et al.,  2008; 
HEITHAUS et al.,  2008). The elasmobrachs may be 
considered keystone species and their removal from 
coastal ecosystems cold cause a trophic cascading 
effect within the remaining community (FRID et al., 
2007; HEITHAUS et al., 2008; MOURA et al. 2008). 
Therefore, a constant and effective monitoring of 
regional fishing activities and studies on the diet 
composition of elasmobranchs become urgently 
necessary to provide information on the specific 
composition, total fishing effort employed in the 
above-mentioned States and the function of marine 
communities. 
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